ABSTRACT. AS a generalization of Morita duality, Kraemer introduced the notion of quasi-duality and showed that each left linearly compact ring has a quasi-duality. Let R be an associative ring with identity and R [[x]] the power series ring. We prove that (1) R [[x]] has a quasi-duality if and only if R has a quasi-duality; (2) R[ [x]] is left linearly compact if and only if R is left linearly compact and left noetherian; and (3) R [[x]] has a Morita duality if and only if/? is left noetherian and has a Morita duality induced by a bimodule RUS such that S is right noetherian.
whenm<«. In this paper, rings are associative with identity and modules are unitary. We always let R and S be rings and freely use the terminologies and notations of [1] .
Recall that a bimodule RUS defines a Morita duality if the bimodule R Us is faithfully balanced and both R U and Us are injective cogenerators (see [1, Theorem 24 .1] or [13, Theorem 2.4] ), and in this case, R has a Morita duality. Morita duality was established by Azumaya [3] and Morita [8] , and a presentation of this duality can be found in Anderson and Fuller [1, § 23, § 24] and the author's book Xue [13] .
As a generalization of Morita duality, Kraemer [5] said that a bimodule RUS defines a quasi-duality in case RUS is faithfully balanced and both RUand Us are quasi-injective and finitely cogenerated, and in this case, R has a quasi-duality. 
LEMMA 1.2. ^4« R-module R U is finitely cogenerated if and only if the R[[x]]-module R[[x]]U[x~l] is finitely cogenerated.
PROOF. (=>). We note that SocfoL/) is a finitely generated semisimple 7? 9 it is easy to see that
] is finitely cogenerated, its i? [[x] ]-submodule Uis also finitely cogenerated. SincexU = 0, R U is finitely cogenerated. LEMMA 
An R-module R U is faithful if and only if the R[[x]]-module R[[ X ]] U[X~ l ]
is faithful.
PROOF. Straightforward.
LEMMA 1.4. An R-S-bimodule RUS is balanced if and only if the R[[x]]-S[[x]]-bimodule R[[x]]U[x~l]s[[x]] is balanced.

PROOF. (=>). This is [12, Lemma 1.1]. (<=). Use the proof of Lemma 1.1 (<=).
Kraemer [5, p. 11] said that a bimodule RUS defines a quasi-duality in case RUS is faithfully balanced and both R U and Us are quasi-injective and finitely cogenerated, and in this case R is said to have a quasi-duality. The following result follows from the above four lemmas and their right symmetric versions.
THEOREM 1.5. A bimodule RUS defines a quasi-duality if and only if the bimodule R[[x]]U[ x~l ]s[[x]] defines a quasi-duality.
It is not known whether or not a factor ring of a ring with a quasi-duality has a quasiduality. However, ifR has a quasi-duality and / is an ideal which is finitely generated as a left 7?-module then R/I has a quasi-duality by [ Since an artinian module is linearly compact, R must be left linearly compact by (1) .
In this section we shall use Theorem 1. [2] proved that each commutative linearly compact ring has a Morita duality.
and Kraemer's Theorem to determine when R[[x]] is left linearly compact and when it has a Morita duality. Let Us be a right S-module. Then we have a right S[[jt]]-module U[x~1]. Iff = UQ + u\x~x + • • • + U[X~l e U[x~l
PROPOSITION 2.2. The following are equivalent for a right S-module Us-' (1) Us is artinian; (2) U[x~[]s[[x]] is artinian; (3) U[x~l]s[[x)] is linearly compact.
Let R be a commutative linearly compact ring which is not noetherian (e.g., the ring R in [13, Example 10.9] 
